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(54) DEAERATION FILM MODULE 

(57)Abstract: 

PURPOSE: To improve the treated water amount of 
deaerated water and make a device compact by forming 
bypass flow paths inside a plurality of deareation film 
elements. 

CONSTITUTION: A part of raw water fed from a raw 
water port 1 is fed into a first deaeration element 3 and 
deaerated. The inside of the element is vacuumized by a 
vacuum line 10 and dissolved gas in the raw water is 
removed to the vacuumized side through a film. The 
remaining raw water is fed to a second deaeration 
element 4 through a second deaeration film element raw 
water flow bypass 6 formed inside the first deaeration 
element 3, and deaerated in the second deaeration film 
element 4. The deaerated water in a deaeration element 

3 is fed to a deaeration film water outlet 2 through the first deaeration element deaerated 
water flow bypass 8 formed inside the second deaeration film element 4, and discharged out 
of the deaerated water outlet 2 together with deaerated water in the second deaeration film 
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element 4. Although the module size is almost same as those heretofore available, the treated 
water amount of the deaerated air is increased to a large extent. It is preferable to make the 
element of spiral type or of hollow yarn type. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By decompressing another side, using the hydrophobic gas transparency film and pouring raw 
water to membranous one side By establishing raw water and degassed water bypass passage in the 
interior of each element, taking the gestalt which connected two or more degassing membrane element 
with two or more serials in the degassing membrane module from which the dissolved gas in raw water 
is removed The degassing membrane module with which it was made for some raw water [ at least ] to 
pass through the inside of a degassing membrane element this under number by which two or more 
serials were carried out. 

[Claim 2] The degassing membrane module according to claim 1 characterized by making it all raw 
water pass through the inside of a degassing membrane element once. 

[Claim 3] The degassing membrane module according to claim 1 characterized by for a degassing 
membrane element being a spiral mold element, and the film material which constitutes a module being 
the silicone system hydrophobic gas transparency film. 

[Claim 4] The degassing membrane module according to claim 1 characterized by for a degassing 
membrane element being a hollow filament mold element, and being the polymer with which a hollow 
fiber material consists of polyvinylidene fluoride or a 4-methyl pentene. 

[Claim 5] The effective length of a degassing membrane element At 5cm or more 50cm or less, a hollow 
filament bore is 50 micrometers. It is 300 above, mum Degassing membrane module according to claim 
4 which is the following. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It relates to the degassing membrane module which is a spiral mold or a hollow 
filament mold in detail by decompressing another side about the degassing membrane module from 
which the dissolved gas in raw water is removed, the hydrophobic gas transparency film being used for 
this invention, and pouring raw water to membranous one side. 
[0002] 

[Description of the Prior Art] Hydrophobic gas permeation membrane is used recently and the so-called 
degassing processing which removes gases, such as oxygen dissolved underwater, nitrogen, and a 
carbon dioxide, is beginning to be put in practical use recently. (Real **** 57-35795 and JP,62- 
273095,A ) This approach carries out film transparency removal only of the dissolved gas in raw water 
by changing raw water a membranous front face or a membranous rear face with the property made 
from silicone etc. in which have a transparency function for a gas and water is not made to penetrate, 
and changing a sink and an opposite side into a reduced pressure condition, and deaerates. By removing 
an underwater dissolved gas, the corrosion of the piping **** inside by the dissolved oxygen for 
example, in hydrologic cycle Rhine and the water quality fall of the ultrapure water by the carbon 
dioxide can be prevented. By this method, there is also no problem like a chemical residual component 
that the conventional chemical addition method saw, even if it compares with vacuum degassing etc., 
equipment becomes easy, and the advantage in which operation cost is also mitigated is accepted. 
[0003] The size of current, the reverse osmotic membrane generally used, and an ultrafiltration 
membrane module makes in use a thing with a die length of about lm, in addition the half size of 50cm 
length etc. is circulating. Therefore, in determining the die length of a degassing membrane module, the 
thing as which the module of the same size is adopted from the viewpoint on an equipment design, and 
production / circulation in many cases is the present condition. Therefore, in the module of lm or 0.5m 
length, when it is necessary to make degassing throughput increase, in order to lower to the level aiming 
at dissolved gas concentration, generally, the following policies can be taken. 
[0004] 1 . Make a transparency side into a high vacuum. 

[0005] 2. It is a-, in order to extend the film surface residence time. The raw water rate of flow is made 
late. 

[0006] b-. A module is lengthened. 

[0007] 3. It is a in order to decrease the gas transparency resistance by the concentration laminar film in 
a film front face. . The rate of flow is raised. 

[0008] b-1 . In the case of a flat film mold and a spiral mold : make the depth and thickness small. 
[0009] The passage material for turbulent flow promotion is used. 

[0010] b-2. In the case of a hollow filament mold : The diameter of a hollow filament is made small. 
[0011] 

[Problem(s) to be Solved by the Invention] However, these factors' being related intricately and the 
contents of 2 and 3-a conflicting etc. is not generally that what is necessary is just to take the policy of 1 
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thru/or 3. Respectively, although increase of degassing throughput could be realized, adverse elements 
of increase of the power requirement by pressure loss, a degree of vacuum, etc., the film, and a module, 
such as increase of need pressure resistance, existed, and the problem of pressure loss had turned into a 
very big problem on the occasion of the improvement in degassing capacity especially. 
[0012] 

[Means for Solving the Problem] By decompressing another side, the hydrophobic gas transparency film 
being used for the technical problem of this invention, and pouring raw water to membranous one side 
By establishing raw water and degassed water bypass passage in the interior of each element, taking the 
gestalt which connected two or more degassing membrane element with two or more serials in the 
degassing membrane module from which the dissolved gas in raw water is removed Some raw water [ at 
least ] is fundamentally attained by the degassing membrane module it was made to pass through the 
inside of a degassing membrane element this under number by which two or more serials were carried 
out. 

[0013] Drawing 1 is the schematic diagram of the example of degassing membrane module 
representation of this invention, and drawing 2 is the sectional view showing the structure. As shown in 
drawing 2 , some raw water supplied from the raw water feed hopper 1 is supplied to the 1 st degassing 
membrane element 3, and degassing is carried out. That is, the inside of an element is decompressed by 
vacuum Rhine 10, and the dissolved gas in raw water is removed through the film to a reduced pressure 
side. However, what is necessary is not to limit especially the location and number of vacuum Rhine 10 
that are shown here, and just to be fully able to decompress them, although there is no element. On the 
other hand, the liquid is sent by the 2nd degassing membrane element through the raw water bypass 
passage 6 for the 2nd degassing membrane elements established in the 1st degassing membrane element 
3 interior, and degassing of the remaining raw water is carried out with the 2nd degassing membrane 
element 4. The degassed water in the 1st degassing membrane element 3 is sent to the degassed water 
outlet 2 through the degassed water bypass passage 8 for the 1st degassing membrane elements 
established in the 2nd degassing membrane element 4 interior, is combined with the degassed water of 
the 2nd degassing membrane element 4, and is taken out from the degassed water outlet 2. Especially 
this module is suitable when an element is a hollow fiber mold degassing membrane element of drawing 
12. 

[0014] Since this module gestalt enables it to shorten raw water passage, taking the module and 
compatibility of 50 conventionalcm thru/or conventional lm length, on the occasion of the improvement 
in the degassing engine performance, increase of the pressure loss used as a big problem can be 
prevented. That is, degassing quantity of water to be treated fast only by changing a module is obtained, 
using existing degassing film equipment as it is. 

[0015] Although it is effective in order to lower the dissolved gas concentration of degassed water by 
the approach of raising the degree of vacuum shown in said 1st term as a result of our inquiring 
wholeheartedly for the improvement in the degassing engine performance The effectiveness of making 
quantity of water to be treated increasing was small in order to obtain the degassed water of 
predetermined concentration, that is, since the increment in quantity of water to be treated led to increase 
of pressure loss as it is, the knowledge that the improvement in a degree of vacuum was not not much 
effective was acquired as a policy which aims at improvement in degassing quantity of water to be 
treated. 

[0016] Moreover, it becomes a problem, when said policy of 2 and 3 is taken, and all cause increase of 
the pressure loss in a degassing membrane module and aim at the improvement in the degassing engine 
performance. Then, when we considered these degassing engine performance and relation of pressure 
loss, consequently fixed [ of degassed water dissolved gas concentration and the power requirement ] 
was carried out, it became clear that degassing quality of water to be treated, the diameter of treated 
water passage (it is a nominal diameter in the case of a spiral mold), and module die length were 
determined uniquely, then, various kinds - although the increment in quantity of water to be treated was 
seen so that membranous effective length lengthened several cm when ********** e d on detailed 
conditions, it became clear that quantity of water to be treated hardly changed even if it lengthens more 
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than it. That is, 50cm from which the die length of the optimal module serves as the current mainstream 
thru/or a thing short farther than lm became clear. When the module volume is especially taken into 
consideration, since quality of water to be treated is raised only several% but two 25cm length modules 
can be put on the tooth space of 50cm length module while the module volume becomes twice, by the 
module of 25cm length and 50cm length, twice [ about / the direction which used 25cm length module ] 
as many quality of water to be treated as this can be obtained, however, exchange when the degassing 
membrane module with which existing degassing film equipment cannot be used for connecting and 
arranging a short module to juxtaposition and which piping complicates becomes a life is also 
troublesome — etc. — since there was a problem, it came to invent the degassing membrane module with 
which module size serves as the format that it was almost the same as the conventional thing, and the 
element was connected to juxtaposition within the module. 

[0017] In this case, although the case where it passes through the inside of a degassing membrane 
element once is the most ideal about all raw water, it is not limited to this at all. Namely, when some raw 
water passes through the inside of a degassing membrane element once and other parts pass through the 
inside of a degassing membrane element twice or more if needed, Or when passing the count of under 
the number of the degassing membrane element with which the serial of the three or more degassing 
membrane elements is carried out, and the serial of the two or more raw water was carried out, or as 
long as the effectiveness of this invention is enough acquired also about the case where the 
aforementioned case is combined with arbitration, it may approve. In addition, it is a desirable mode to 
pass 2/3 or less count of the number of the degassing membrane element by which 70% or more of raw 
water had passed through the inside of each degassing membrane element once in these cases, or the 
serial was carried out. 

[0018] In addition, especially the effective length of the degassing membrane element in this invention 
is not limited. However, as described above, while effectiveness is high, even if the one where module 
die length is shorter shortens, since it seldom changes, consequently the effective film surface product to 
a use film surface product decreases, the edge die length which adhesion takes may lead to a cost rise. 
Moreover, since the bore of the hollow filament suitable for it also becomes small when die length is 
shortened, problems, such as handling of a hollow filament and the spinning nature of a hollow filament, 
will also be produced. As a result of inquiring wholeheartedly in view of the above, in the case of a 
hollow filament mold, it sets, and membranous effective length is 5cm. It is 50cm or less above, it 
corresponds to it, and a hollow filament bore is 50 micrometers. It is 300 above, mum It became clear 
that it is desirable that it is the following. Especially, they are 10cm or more 20cm or less of effective 
length, and the hollow filament bore 100. mum It is 150 above. The case where it is below mum can 
acquire the highest effectiveness. It aims at concentration laminar-film development prevention or film 
surface product increase. However, the configuration of a hollow filament is not a tube-like, or In the 
case of a flat film mold and a spiral mold with a complicated passage condition, that the case where a 
surface state is special, and turbulent flow promotion material exist etc. If compatibility with the existing 
module is not taken into consideration in order for the optimal conditions to differ greatly and to change 
with the degassing level needed, water temperature, degree of vacuums, etc., it does not necessarily have 
to be referred to as 0.5m or lm, and there is no limit in die length. 

[0019] By the way, the location of the arrangement opening 10 of vacuum Rhine which the module in 
this invention has is not limited especially as long as each passage is securable, but as shown in drawing 
3 in the case of a format like drawing 1 , have shifted from the bypass passage 6, 7, 8, and 9 and medial- 
axis line top, that is, it is theta. 0. or - 1 80. It is desirable to make the include angle of an except. 
Thereby, the configuration of each degassing membrane element can be made the same. What has 
arranged the porosity central canal 1 1 connected with the arrangement opening 10 of vacuum Rhine as is 
especially suitable in the case of the spiral mold degassing membrane element of drawing 13 , for 
example, shown in drawing 4 R> 4 and drawing 5 in addition to the example of representation shown in 
drawing 1 at the core of the degassing membrane elements 3 and 4 may be used. Moreover, that what is 
necessary is not to be limited, but to branch supply raw water in plurality, to gather delivery and the 
degassed water from each degassing membrane element to each degassing membrane element, and just 
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to be in it, especially the raw water and degassed water bypass passage that were established in the 
degassing membrane module may have the bypass passage 6 and 8 in an element outside surface, as 
shown in drawing 6 and drawing 7 . Under the present circumstances, although especially the physical 
relationship of two bypass passage is not limited, the thing of module installation for which two 
bypasses are formed in the same location for convenience at drawing 8 as shown in an upper sectional 
view is desirable. Furthermore, it is also possible to use casing with the closure section 18 and the 
bypass passage 6 and 8, as shown in drawing 9 . 

[0020] Moreover, especially the connectivity number of the membrane element in the module in this 
invention is not limited. If the effectiveness over the ease of manufacture of a module, cost, and the 
engine performance etc. is taken into consideration, the format which generally connected two sets of 
degassing membrane elements is suitable, but it is also possible to connect three sets or the degassing 
membrane element beyond it depending on the case so that it may be shown in drawing 10 . Especially 
this is effective when the degassing membrane element die length needed for demonstrating the engine 
performance is short. 

[0021] or [ that a transparency side cannot dew easily although especially the format does not limit a flat 
film mold, a hollow fiber mold, a spiral mold, etc. in the degassing membrane element used for this 
invention ] -- or even if it dews, what is the structure which is easy to remove is more desirable. 
Especially a desirable thing is a spiral mold element or a hollow fiber mold element. The spiral mold 
element has the basic structure which coiled the film of the shape of an envelope as shown in drawing 
11 around the porosity central canal with network-like passage material, and is widely known as a 
membrane-separation element. Moreover, although a hollow fiber element does not limit especially a 
format, its thing of the structure which a feedwater cannot cause channeling easily and a gas 
transparency side can fully decompress is desirable. For example, the thing of the configuration which 
carried out adhesion immobilization of the both ends of the film 24 of the shape of a hollow filament as 
shown in drawing 12 is common, and the method which removes the dissolved gas in raw water is in use 
by removing the dissolved gas in raw water by raw water's passing along the interior of a hollow fiber 
24 in this case, and making the exterior into a vacua. Furthermore, the degassing membrane module by 
this invention can also be loaded with the degassing membrane element with which a format differs 
from a membranous property into 1 module if needed. For example, since a total of six kinds of modules 
with which degassing properties differ will be obtained when using as a module of two-set connection of 
three kinds of degassing membrane elements from which the diameter of a hollow filament differs with 
a hollow fiber mold, the module creation which is rich in the variety according to a demand becomes 
easy. 

[0022] By the way, although the film used for a spiral mold membrane module has asymmetric 
membrane and common bipolar membrane, especially bipolar membrane is common. A membranous 
configuration is a flat film configuration, and the membrane structure of bipolar membrane consists of a 
porosity base material layer, a macromolecule homogenous layer prepared on it, or a compact layer. It is 
required for the porosity base material layer to have the duty which prevents the mechanical deformation 
of a macromolecule homogenous layer as supporters of a macromolecule homogenous layer influenced 
most in the engine performance of the hydrophobic gas transparency film, and to have sufficient 
permeability ability. Moreover, in order to raise the reinforcement of this base material layer further, it is 
desirable to have reinforcement layers, such as a polyester fabric or a nonwoven fabric, under this base 
material layer. As a macromolecule with a desirable porosity base material layer, although polyester, a 
polyamide, polyolefine, polyacrylate, polymethacrylate, Pori ethylene tetrafluoride, polysulfone, a 
polycarbonate, etc. are illustrated, they are polysulfone or polypropylene especially preferably. 
[0023] As an example of the macromolecule homogenous layer formed on a porosity base material 
layer, polyorganosiloxane, bridge formation mold polyorganosiloxane, polyorganosiloxane / 
polycarbonate copolymer, polyorganosiloxane / polyphenylene copolymer, polyorganosiloxane / 
polystyrene copolymer, polytrimethyl silyl propyne, a Pori 4 methyl pentene, etc. are mentioned. Also in 
this, a mechanical strength is high and bridge formation mold poly dimethylsiloxane is the most 
desirable at the point that an oxygen transmission coefficient is large. The engine performance of the 
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thin film obtained by the process differs, and this bridge formation mold poly dimethylsiloxane is 
Provisional Publication No. 60-257803 and JP,62-216624,A. JP,62-216623,A The thin film of the 
bridge formation mold poly dimethylsiloxane obtained according to the process indicated is excellent in 
permeability, and since there are few pinholes, it is desirable. Moreover, in bipolar membrane, the 
quality of the material of giant-molecule homogeneous membrane is calling what uses the above- 
mentioned bridge formation mold poly dimethylsiloxane as a principal component bridge formation 
mold silicone system bipolar membrane. Bridge formation mold silicone system bipolar membrane is 
film characterized by making the thin film of a bridge formation mold silicone system form in the front 
face of the base material film, and there is much what forms such a precise condition that a surface 
condition is generally called the non-porosity film. For this reason, in addition to the hydrophobicity 
which silicone itself has, it has the wonderful property that adsorption of a dirt component can be 
suppressed. Moreover, it is also possible to make the super-thin film of a fluororesin system form in the 
front face of this silicone film, and to raise hydrophobicity further. 

[0024] That what is necessary is just to be able to make into the configuration of a hollow filament the 
film used for a hollow fiber module by hydrophobicity, although polyethylene, polypropylene, 
polytetrafluoroethylene, polyvinylidene fluoride, a Pori 4 methyl pentene, etc. are desirable, especially a 
desirable thing is a polymer which consists of polyvinylidene fluoride or a 4 methyl pentene. 
Furthermore, in order to raise hydrophobicity, it is possible to also make the thin film of a silicone 
system and a fluororesin system form in both both [ one side or ] on the front face of inside and outside. 
[0025] 

[Example] This invention is explained still more concretely even if it has an example below. However, 
thereby, this invention is not limited. 

[0026] The degassing membrane module of the format shown in drawing 1 which is the example of 
example 1 this invention was produced. This module is a bore 100. mum and outer diameter 125 mum A 
polyvinylidene fluoride hollow fiber connects two 10cm of diameters and the degassing membrane 
elements with a die length of 25cm with which it was loaded 200,000. dissolved oxygen concentration 
[ in / vacuum Rhine is set to 35Torr(s) using this module, when the water temperature of 25 degrees C 
and pure water of 8.0 ppm of dissolved oxygen concentration are poured on the conditions used as 
pressure loss 0.5 kgf7cm2 as raw water, quality of water to be treated becomes a part for about 151./, 
and / a module outlet ] — 0.30 ppm it was . 

[0027] The conventional degassing membrane module as shown in example of comparison 1 drawing 13 
was produced. This module is a bore 180. mum and outer diameter 220 mum A polyvinylidene fluoride 
hollow fiber is 65000. It is 10cm of diameters and the module with a die length of 55cm by which actual 
loading was carried out. the place which performed the degassing trial on an example and these 
conditions using this module ~ quality of water to be treated ~ about 9 dissolved oxygen concentration 
[ in / it becomes a part for liter/and / a module outlet ] — 0.33 ppm it was . 
[0028] 

[Effect of the Invention] By decompressing another side, using the hydrophobic gas transparency film 
and pouring raw water to membranous one side in this invention By establishing raw water and 
degassed water bypass passage in the interior of each element, taking the gestalt which connected the 
degassing membrane element with two or more serials in the degassing membrane module from which 
the dissolved gas in raw water is removed Raw water has improved sharply the quantity of water to be 
treated of degassed water with the degassing membrane module it was made to pass through the inside 
of each degassing membrane element once, and the miniaturization of equipment of it was attained. 



[Translation done.] 
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